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SUBSYSTEM WAME: ARES - COOLINGC
REVISION : 0 D2/17/89 W

PART MAME PART NUMEER

VENDCOR NAME VYENDOR NUMBER
LR H HEAT EACHANGER, IMU MOEZ21l-0C0E-001lY

HAMILTON ETANDARD EV7eg721E
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QUANTITY OF LIKE ITEMS: 1

DESCRIFTICGH/FUNCTION:
HEAT EXCHANGER, INERTIAL MEASUREMENT UNITS {IFU)
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SHUTTLE CRITICAL ITEMS LIST = QREBITER HUMBER: 0é=1B3=0S%57=01

REYISIOR: € DQ22/17/8¢%
SUBSYSTEM: ARS - QOQLING
LRU HEAT EXCEHANZER, IMU CRITICALITY QOF THIS
ITEM MAME: HEAT EXCHANGER, IMU FAILURE MODE:1R:

FAILURE MODE;
EXTEINAL LEAKAGE, WATEER

MISSION PHASE:

Lo LIFT-OFTF
oo OW-ORBIT
Do DE-QORBIT

VEHICLE/FAYLOAD/RIT EFFECTIVITY: 102 CCLUMBIA
t 103 DISCOVERY
T .1lo4 ATLANTIS

CAUSE:
MECHANICAL SHOCEK, VIPRATION, CORROSION, MATERIAL DEFECT

CRITICALITY 1/1 DURING INTACT ABORT ONLY? N

REDUNDANCY SCREEN A) PARSS

B} FPASS
C)} PA3S
PREE/TAIL RATIONALE:
)
B
¢}
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= FAILURE EFFECTS -
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(A) SUBSYSTEM:z
LOSS OF REDUNDANCY = LOSS QF ONE WATER COQLANT L1LooP.

(B} INTERFACING SUBSYSTEM{S):
LOSE OF COOLING OF AFFECTED WATER COOLANT LoCP. FREE WATER IN CABIY.

(C) MISSEION:
POSSIBLE EARLY MISSION TERMINATION FOR LG5S OF ONE WATER COOLANT Lach.

{D} CREW, VEMICLE, RAND ELEMENT(S}:

POTENTIAL 1085 OF CREW/VERICLE UPON SUBSEQUENT LOSS OF REDUNDANT WATER
COOLANT LOOF.
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{E} FUNCTICOMAL CRITICALLTY EFFECTE

P —————— LR E Ll e e

{A) DESIGN!

HEAT EXCHANGER IS AN OVEN-BRAZED CRES PLATE-FIN UNIT. HEADER, BCOS3Z=
AND FLUID LINES WELDED ONW TEHE PLATE-FIN CORE. THE HEAT TRANSFER FiLID
IS HTGH PURITY/LOW OXYGEN CONTENT WATER. HOUSING IS ©.0% INCH TEICZ.
WATER FTINS ARE D.05 INCH HIGH X 0.002 INCH THICK. AIR FINS ARE 0.2
TNCH HIGH X 0.002 INCH THICK, PARTING SHEETS ARE 0.005 INCH TWHICE.

(BY TEST: :

ACCEPTANGE TEST - PERFOBRMANQE TEST, INeLUDING FLOW V5. DELTA=F,
PERFORMED. NET O {BTU/EHR) OF 1553 AT OPERATING FILOW CQNDITIONS.

FPECOGF PRESSURE TEST AT 135 PSID. LEAMAGE TEST: INTERNAL AT 90 P50,
1,2 ¥ 10 EXP -5 5C¢S GHE MAX: EXTERNAL AT 20 PsSID, 3.2 X 14 EXFP -3 SIi5
AHE MAX. VISUAL INSPECTICON OF AIPR ANCD CDOLANT CIRCUITS PERFOERMED.

CERTIFICATION — CERTIFIED BY AMALYSIS AND BY SIMITARITY TO AVIONICS

BAY HEAT EXCHANGER: VIBRATION CERTIFIED TO A LEVEL OF 20 - 150 HI,
INCEEASING AT & DB/OCTAVE; 150 = 1G00 HZ CONSTANT AT 0.073 G42/HZ: 1000
- 2000 HZ DECREASING AT 6 DB/OCTAVE FOR 48 MINUTES PER AXIS. SHOCK
CERTIFIED TO 20 G TERMINAL SAWTCOTH FULSE OF 11 M5 DURATION IN EAZH C
THREE ORTHOGONAL AXES. BURST PRESSURE - CERTIFIED BY ANALYSIS TC 120
PSI. HUMIDITY = CERTIFIED EY ANALYSIS TQ 200,000 -HOURE AT 100%
RELATIVE HUMIDITY. :

IN-VEHICLE TESTING - SYSTEM DEGAY TEST IS PERFORMED USING GN2 AT 83 = 9
F5IG, 0.25 PSI/HR MAX LEAKAGE. PUMP OUT PRESCURE AND ACCUMULATOR
QUANTITY ARE CONTINUQUSLY MONITORED WHEN THE VEHICLE IS POQWERED UF AXD
SERVE AS AN INDICATION OF ZXTERMAL LEAKACGE.

OMRSD - PUMP ACCUMULATOR QUANTITY AND OUTLET PRESSURE ARE CONTINUCUSLY
MONITORED WHILE THE VEHICLE IS POWERED UP DURING EACH TURNARQUND, ANT
SERVE AS AN INDICATION OF EXTERNAL LEAKAGE, WATER IS SAMPLED PER S5FPIC
SE~5~-0072 DURING SERVICING. .

{C) INSPECTIOM:

RECEIVING INSPFECTICN

nAW MATERIAL AND PURCHASED COMFPONENTS REQUIREMENTS ARE VERIFIED E}
INSPECTION. PARTS PROTECTION IS VERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTION.
CONTAMINATION CONTROIL PLAN IS VERIFIED BY INSPECTION. CONTAMINATICH
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION
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MANUFACTURING, INSTALLATION AND ASSEMBLY CPERATIONS ARE VERIFIED nv
IMSPECTION. SHEET METAL PARTS ARE INSFECTED AND VERIFIED By
INSPECTION. SURFACE FINISHES VERIFIED BY INSPECTICN. DIMENSIONS
VERIFIED EY INSFECTION,

CRITICAL FROCESGES -
WELDING IS5 VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVZD
AFTER WELDING, VERIFIED BY INSPECTION. BRAZING IS VERIFIED BY

INSPECTICN,

HONDESTRUCTIVE EVALUATION
HEADER WELDS TC THE TUBES AFE FENETRANT AND X-RAY INSPECTED. OTHE:

. WELDE (MOUNTING PADS AND HEADER WELDS TO THE CORES) ARE PENETRANT 24D
10X MAGNIFICATION VISUALLY INSPECTED.  BRAZES ARE VERIFIED BY PROCE AND

LEAK TESTE,

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEFTANCE TESTING AND FLOWRLTES

ARE WITHIN SFECITIED LIMITS.

HANDLING/PACKAGING
HANDLING AND PACEAGING REQUIREMENTS VERIFIED BY INSPECTION.

{D} FAILURE HIESTORY:
HO FAILURE HISTORY APPLICABLE TO EXTERNAL LEARAGE FAILURE MCDE. T=E
. IM] HEAT EXCHANGER HAS SUCCESSFULLY FERFORMED WITHOUT FAILURE THROUGH

THE DURATION OF THE SHUTTLE PROGRAM.

(E} OPERATIONMAL UBE:!
TBS.
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RELTABILITY ENGINEERING: N. L. STEISSLINGE
DESTCN ENGINEERING N. XK. DUONG ‘
QUALITY ENGINEERING D. R. STOICA oS
NASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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